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Author Questionnaire 

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique?  No  

2. Software: Does the part of your protocol being filmed include software usage?   Yes  
If Yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps.

3. Filming location: Will the filming need to take place in multiple locations?    Yes 
If Yes, how far apart are the locations? Conference room, lab, 200 m



Script – Introduction

Introductory Interview Statements

[bookmark: _Hlk28591455][bookmark: _Hlk28954045]Videographer: Interviewee headshots are required. Take a headshot for each interviewee. 

[bookmark: _Hlk28591522]Authors: While filming the interview portion, our videographer will also photograph you for the JoVE Dedicated Author Webpage. Please look at this example. For questions about the author profile pages and pictures, please contact author.liaison@jove.com.
[bookmark: _Hlk29909784]Hayley Abbiss: The metabolome is influenced by factors such as the genome, the environment, and management practices. Understanding the interactions among these factors could allow more accurate prediction and management of a product’s yield and quality [1].
INTERVIEW: Named author says the statement above in an interview-style statement while looking slightly off-camera.
Joel Gummer: By incorporating a third mobile phase, rather than the traditional two, this technique enables the separation and detection of a wider range of metabolites [1].
INTERVIEW: Named author says the statement above in an interview-style statement while looking slightly off-camera.
Hayley Abbiss: Metabolomics approaches could be applied to any area of biology. Firstly, to achieve a deeper understanding of an organism’s biochemistry and help explain the response to abiotic or biotic stress in relation to the physiology. Secondly, to associate biomarkers with the perturbation under study [1]. 
INTERVIEW: Named author says the statement above in an interview-style statement while looking slightly off-camera.
Joel Gummer: Isopropyl alcohol is a viscous solvent. It should be introduced at a low flow rate, and a sufficient equilibration time should be used before increasing the composition to 98 percent. These steps will prevent the chromatographic system from over-pressuring and either returning a system error or damaging the analytical column [1].
INTERVIEW: Named author says the statement above in an interview-style statement while looking slightly off-camera.


Script - Protocol
Preparation of Grains
To begin preparation of the grains, use a laboratory blender to grind the grain. Run the blender on high speed for 20 seconds, and then repeat [1]. 
Talent grinds seeds in blender. Videographer: This is one of the most important steps for viewers to see.
Remove the blender jar from the base [1]. Tap the side of the blender jar to bring any coarsely ground grain to the surface of the sample [2]. The coarsely ground grain can be discarded or stored [3].
Talent removes blender jar from base.
Talent taps side of blender.
Talent removes coarsely ground grain from blender jar. 
Transfer finely ground grain from the blender to a 2-milliliter plastic microcentrifuge tube [1].
Talent transfers grain to microcentrifuge tube.
Metabolite Extraction
On the same day as the extraction, prepare the extraction solvent as described in the manuscript [1].
Establishing shot of talent carrying full volumetric flask schott bottle to laboratory bench.
Next, weigh 200 milligrams of finely ground grain into a 2-milliliter microcentrifuge tube [1]. Add 500 microliters of extraction solvent to the grain in the tube. In addition, prepare a blank by adding 500 microliters of extraction solvent to an empty tube [2-TXT]. Using a homogenizer set at 6,500 RPM, mix the solvent and grain for 20 seconds. Then, repeat for another 20 seconds [3].
[bookmark: _Hlk26355450]Talent weighs 200 milligrams of finely ground grain into centrifuge tube. Videographer: Please obtain multiple reusable takes; this shot can be reused for 3.6.1.
Talent adds extraction solvent to both centrifuge tubes. TEXT: Perform all extraction steps on sample tube and blank tube. Videographer: This is one of the most important steps for viewers to see.
Talent uses homogenizer to mix solvent and grain.
Then, centrifuge the tube at 4 degrees Celsius and 16,100 times g for 5 minutes [1]. Transfer the supernatant to a 2-milliliter plastic tube and retain the pellet [2]. 
Talent centrifuges sample tube.
Talent transfers supernatant to plastic tube. 
Repeat the extraction process on the pellet twice [1].
Talent begins to repeat the extraction process.
Combine the three supernatants, yielding a total extract volume of approximate 1.5 milliliters, and mix by vortexing [1-TXT]. 
Talent combines supernatants and vortexes them. TEXT: Perform the previous steps for each grain sample, yielding 1.5 mL grain extract for each 200-mg sample.
To make a pooled sample of all the grain extracts, to be used for quality control, transfer 55 microliters of each grain extract to a 2-milliliter tube, and vortex [1]. Then, transfer 50-microliter aliquots of this pooled sample to glass vials [2-TXT]. Transfer a 50-microliter aliquot of each grain sample extract to glass vials [3-TXT].
Talent transfers extracts to new tube and vortexes. Videographer: This is one of the most important steps for viewers to see.
Dispense pooled samples. TEXT: Recommended: Dispense 8 pooled samples for use in QC. Videographer: This is one of the most important steps for viewers to see. However, it is not necessary to show all 8 aliquots being dispensed.
Talent transfers aliquots to glass vial. TEXT: Recommended: After every 5 grain samples, dispense another QC sample. Dispense two additional QC samples at the end.
Preparing Samples for LC-MS Analysis
As described in the written manuscript, prepare the solutions that will be needed for liquid chromatography—mass spectrometry [1].
Establishing shot of talent carrying flasks or bottles to laboratory bench.
On the day of the LC-MS analysis, prepare 100 milliliters of 5 percent acetonitrile containing 200 nanograms per milliliter leucine-enkephalin [1].
Talent prepares acetonitrile-leucine-enkephalin solution. (Author Comment: Prepared by the addition of 5 mL acetonitrile (prepared using 5 mL volumetric flask) to a 100 mL volumetric flask containing < 100 mL of water. To the 100 mL flask was then added a concentrated stock of leucine-enkephalin (from an amber vial), which was swirled to mix, and subsequently topped to the 100 mL mark with water. This was poured into a Schott bottle and dispensed (4.3.1) into sample vials.) (Editor: This notes seems purely informational, so we know what’s in the shot)
Add 950 microliters of this solution to the glass vial containing the 50-microliter aliquot of the grain extract [1]. Mix the contents of the vial by vortexing [2].
Talent adds ACN solution to the glass vial.
Talent vortexes vial.
Setting Up Liquid Chromatography—Mass Spectrometry
First, set up and calibrate the instruments as described in the manuscript and the manufacturer’s user guide [1]. 
Establishing shot of talent at LC-MS.
Next, purge and flush the LC fluidics system using LC-MS grade solvents, including mobile phase and wash solvents [1].
60851_Screenshot_3.mkv. 00:12 – 00:28. Video editor: speed up as needed.
Equilibrate the LC system using the LC method starting conditions, ensuring that column pressure has stabilized [1].
60851_Screenshot_3.mkv. 0:00:35 – 0:01:03. Video editor: speed up as needed.
Set up the instrument sequence table [1]. Inject sodium formate at the beginning of the sample sequence to check the instrument calibration [2]. 
SCREEN: 60851_Screenshot_1.mkv. 0:24 – 0:36. Video editor: speed up as needed.
SCREEN: 60851_Screenshot_1.mkv. 0:45 - 0:49.
Analyze solvent and preparative blanks first, followed by pooled quality control samples for system conditioning, and then the randomized sample list. Run quality control samples at regular intervals as technical replicates. Run two quality control samples at the end of the sequence [1].
SCREEN: 60851_Screenshot_1.mkv. 2:12 – 2:30. 
[bookmark: _GoBack]

Data Processing
While the sequence is running, check the data quality, including both the internal standard mass accuracy [1] and the signal reproducibility. To check signal reproducibility, visual inspection of overlaid spectra should suffice [2].
SCREEN: 60851_Screenshot_2.mkv. 0:35 – 0:45. Video editor: speed up as needed.
SCREEN: 60851_Screenshot_2.mkv. 1:00 – 1:13.



Script – Results
Results: Biologically Relevant Features Differ Across Wheat Varieties
Four internal standards were included in the solution used to prepare the grain extracts [1]. During LC-MS, good mass accuracy and signal reproducibility of internal standards were observed for both positive and negative ionization modes [2]. 
LAB MEDIA: Figure 2
LAB MEDIA: Table 3
Based on analysis of blanks, 421 signals in the negative mode and 835 signals in the positive mode were judged to be artefacts. These signals were present in blanks at intensities equal to or greater than 5 percent of the average signal intensity in grain samples [1].
LAB MEDIA: Figure 3.
After removal of the artefacts and further filtering of the data, the negative mode returned 483 features and the positive mode returned 523 features. Approximately 250 features were biologically relevant and differed significantly in intensity across wheat varieties [1].
LAB MEDIA: Figure 4.




Script - Conclusion
Conclusion Interview Statements
[bookmark: _Hlk25067257]Hayley Abbiss: The quality control measures such as the inclusion of preparative blanks, internal standards, and pooled samples, are important to remember in this protocol [1].
INTERVIEW: Named author says the statement above in an interview-style statement while looking slightly off-camera. Videographer: Suggested B-roll: 3.2.2, 3.6.1, 3.6.2.
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